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(57) Abstract: Polymer-immobilized formamides characterized by 
being represented by the general formula: (wherein R 1 is an optionally 
substituted hydrocarbon chain which may have a cyclic moiety or a 
heteroatom; R 2 is an optionally substituted hydrocarbon group or an 
optionally substituted hydrocarbon chain which is bonded to R 1 to 
form a ring; and the solid circle represents a polymer); novel organic 
catalysts containing the same, which catalysts are tree from metallic 
catalyst components and very easy of recovery from reaction mixtures 
of synthesis and reuse; polymer-immobilized organic compounds 
useful as intermediates for synthesis; catalysts containing the same as 
the active ingredient; and a process for the allylation of aldehydes or hydrazones by the use of these catalysts. 
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Optimization of the Reaction Conditions 



Entry Polymer 


X 


y 


z 


Cone. (M) 


Yield (%) 


1 1 


100 


0.61 


3 


0.06 


40 


2 2 


100 


0.61 


3 


0.06 


26 


3 1 


50 


0.62 


1.5 


0.33 


43 


4 1 


50 


1.10 


1.5 


0.33 


49 


5 1 


50 


2.12 


1.5 


0.33 


56 


6 1 


50 


3.22 


1.5 


0.33 


58 


7 1 


50 


4.66 


1.5 


0.33 


58 


8 1 


100 


3.22 


1.5 


0.33 


73 


9 1 


100 


3.22 


3 


0.33 


91 


10 1 


200 


3.22 


3 


0.33 


92 


11") 1 


10 


3.22 


3 


0.33 


54 


12 1 


10 


3.22 


3 


0.66 


79 


a) For24h. 



9 



WO 2004/055066 PCT/JP2003/016187 

1 0 Omo 1 %&JM&<DP S-Yommitel&'M^Kfo'W&& J 3-ZZ>^ti& 
3 0 Omo 1 %©W£-(Z>3}s;kk7^ Kfi^S^fe^P S -Formamide 1 



m 2 




PS-Formamide 1 
(3.22 mmol/g, x mol%) 



OH 



H CH 3 CN, rt 

Allylation of Aldehydes Using PS-Formamide 1 




Entry 


R 


x (mol%) 


Time (h) 


Yield (%) 


I 


PhCH 2 CH2- 


100 


9 


91 


2 


Ph 


200 


9 


90 


3 


p-To\ 


300 


40 


87 


4 


;>N0 2 Ph 


300 


12 


95 


5 


1-Naphtyl 


300 


34 


92 


6 


PhCH=CH- 


300 


12 


66 
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PS-Formamide 1 
SiC^ ( 3 - 22 mrnol^, 200 mol%) 

CH 3 CN, rt, 9 h 
in a shaker 




Reuse of PS-Formamidel 



Run 


1st 


2nd 


3rd 


Yield (%) a> 


90 (90) 


86 (85) 


86 (43) 


Recovery (%) 


quant 


quant 


quant 



a) The yields obtained by using a magetic stirrer are given in paietheses 

<mmm4> 

PS-ForaamidelMSI (2 0 Omo 1 %) SJBWr, ^KJfcoSiC^oTt: 



NH-CO- p h 
|| NH-CO-ph 



Ph/ V \ H 

PS-Formamide1 

+ > Ph 

CH 2 C I 2 
SiCI, -78t 
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